Objectives: To explore the application of evidence based risk communication to community messaging about naturally occurring asbestos (NOA).
Introduction
In New South Wales (NSW), Australia, the state government takes a wholeof-government approach to managing asbestos. The government formed the Heads of Asbestos Coordination Authorities (HACA), an interagency group that consists of multiple NSW Government agencies and representatives from local government.
To support this holistic approach, HACA has published maps that indicate where naturally occurring asbestos (NOA) is likely to be found across NSW. 1 The maps will help the government to identify areas that residents may wish to avoid, or undertake activities in with extra precautions, and to track changes in the incidence of asbestosis, mesothelioma and baseline lung cancers in NOA areas.
Asbestos is the name given to a group of naturally occurring fibrous minerals found in rock formations in Australia and around the world. It is ubiquitous in air. Known for its strength, heat resistance and insulating Article history properties, asbestos was mined in and imported into Australia during the past century. It was used in products such as asbestos cement ('fibro') roof, wall and fence sheeting; vehicle brakes; and spray-on heat insulation. As a result of increasing evidence of its link with lung cancers, most asbestos types were banned from import or use by the mid-1980s, with a final ban enforced on all types in December 2003.
2
NOA refers to the veins, aggregates and individual crystals of asbestos mineral that occur within the rock formations of Earth's crust. It is this mineral that was mined to produce asbestos products. Approximately 1% of the land mass of NSW has the potential to contain NOA, mostly in very low concentrations.
Appropriate risk communication has been established as a key determinant of compliance with safety recommendations and of managing unnecessary community alarm relating to NOA. 3 NOA has raised concerns in local communities in the past [4] [5] , but there are very few studies of health education and risk communication strategies with respect to this topic. 4 We provide practical guidance for risk communication about NOA, to complement and support the fact sheets and educational video currently provided by HACA. 6 
Health risks of asbestos
Breathing in asbestos fibres is known to cause cancer, specifically mesothelioma and lung cancer, as well as asbestosis. Mesothelioma is an aggressive form of cancer that manifests decades after initial exposure, with only a 40% survival rate beyond a year of diagnosis. Asbestosis involves scarring of the lungs that severely restricts breathing.
However, breathing in asbestos fibres does not mean that someone will develop an asbestos-related disease. The risk of disease varies between individuals and depends on how many fibres have been breathed in and for how long, the fibre type, smoking status and age at exposure. It is estimated that we breathe in up to 3000 asbestos fibres a day through normal background exposure. Despite this exposure, very few people experience ill effects. Most people who develop asbestos-related disease have been exposed to much higher concentrations of asbestos, generally from working with asbestos or asbestos products. 7 The risk of developing an asbestos-related disease from NOA is considered low for residents in NSW. 8 Epidemiological evidence from countries that have similar cultural practices to Australia have found a low but increased risk of developing mesothelioma 9 , although these findings are disputed as potentially overstating the risk because they have methodological problems. In countries that have differing cultural practices to Australia, such as whitewashing house walls with asbestos, evidence of an increased risk of mesothelioma has been found. 10 Because low exposure to asbestos is ubiquitous, yet causes little or no disease, merely living in an area with NOA is regarded by public health officials as being low risk. However, in the public sphere, considerable prominence has been given to the myth that 'one fibre can kill'. This is a prominent view among high-profile asbestos activists, health and safety campaigners, unions, and individuals concerned about the global asbestos death toll, and may well be a component of many 'mental models' 11 of asbestos and NOA risk held by members of the public.
Working with communities in an NOA area therefore presents a particular kind of risk communication challenge -one in which the probability of the risk is low, but the public may perceive it as very high, particularly in situations where asbestos risks become suddenly salient to a community. Low-probability, high-consequence risks prompt differing levels of defensive reaction from audiences with differing degrees of risk aversion, and have caused significant community controversy in the past. 4 
Risk communication and naturally occurring asbestos

Risk versus outrage
Health risk communication falls into one of four categories, whose parameters are defined by the severity of the risk on one axis, and by the degree of public anxiety about it on the other. 3 Each category of risk communication -high risk, high outrage (e.g. epidemic Ebola virus disease); low risk, low outrage (e.g. aflatoxins in food); high risk, low outrage (e.g. sitting, sugar consumption); and low risk, high outrage (e.g. immunisation) -requires its own strategies. NOA is largely a low-risk, low-outrage issue. Under these circumstances, communication is best kept to a strictly educational focus, as has been the case in NSW thus far, to prevent 'iatrogenic' concerns -that is, public concerns that are generated by the act of communicating itself. Fact sheets on an appropriate website 6 provide information for those who need it without raising the public profile of the issue.
Prominent media uptake of maps identifying specific locations for NOA has the potential to transform this, at least briefly, into a low-risk, high-outrage issue.
12 This situation is most likely to arise when local circumstances, such as road or building works, raise the salience 3,12,13 of the issue and increase the profile of the risk.
The goals of risk communication in this situation will be to address and minimise public concerns -that is, to reduce outrage and build trust 13 , as well as to give factual information about NOA.
• Be honest, frank and open • Communicate early and often. 3, 12, 13 Negative dominance theory and mental noise theory predict that when people are upset or outraged, they have difficulty hearing and processing information 14 , so addressing any fear or outrage should be the most pressing task. People will need to hear and see that their concerns have been understood and respected before they will listen to any response. Initial phases of risk communication involve the communicator doing a lot of active listening.
Factors influencing public risk perception of naturally occurring asbestos
Good risk communication will begin with anticipation of what cognitive heuristics and biases will influence how the risks of asbestos are likely to be perceived. 11, 13 The causative link between asbestos and cancer is familiar to many Australians, and cancer is viewed by the public with dread and fear. 15 The cancer risks of asbestos gained prominence in media and public discourse over several decades through the mobilisation of asbestos victims and activists for banning asbestos. Possibly the most heuristically 'available' 13,14 media representations of asbestos in Australia have been associated with the long-time anti-asbestos advocate and campaigner Bernie Banton. Extensive media coverage followed the progress of Banton, who first developed asbestosis and, later, mesothelioma. This coverage was framed around the notion of 'one fibre can kill'. It is therefore likely that many Australian mental models of asbestos risk will associate any exposure with a high probability of a dreaded death from cancer.
Practical risk communication for NOA
Take action
Actions are the strongest form of communication. 3 This means that the action of creating maps of NOA in NSW may be interpreted as an indication of high risk (regardless of their content). Therefore, an accompanying message that the risks of NOA are low may seem contradictory. If, instead, the maps are presented as a key tool for HACA to prevent and minimise the risk of exposure to asbestos, public trust can be maintained, as has thus far been the case.
Similarly, the actions of good preparation for responding to public concern will help develop public trust in HACA and local health agencies, and, consequently, be a determinant of perceptions of the risks of NOA. If concerned members of the public cannot access clear, competent and consistent information about the risks of NOA immediately and at the level of detail they prefer, they are likely to interpret risk messages within dominant mental models of asbestos that emphasise outrage and mistrust. By contrast, actions (such as helplines, accessible web pages with levels of detailed information and the provision of accurate, helpful information to on-the-ground local health staff) indicate competency, authentic concern for the public, and transparency.
Some members of the public may feel that they have little control over the risks posed by NOA, and this may heighten their perception of risk. 13 In these cases, suggesting specific protective actions offers people a way to re-establish a sense of control. Decision aids can be helpful ways to support public reactions to risk information. 3, 16 These can include information-gathering actions that support public confidence in an overall message about the low risk from NOA.
Accept and address public concerns
Trying to correct public misperceptions by 'myth busting' can be detrimental, because people often feel their concerns have been simply dismissed. Additionally, research indicates that attempts to bust myths can perpetuate rather than diminish these myths, partly by simply reiterating them. 17 A better risk communication strategy is to acknowledge the public's concerns and indicate how they are being addressed by the current strategies. 3, 12 For example, risk communicators might point out that, because people have not been well informed about NOA and asbestos risks in the past, HACA has developed these maps and accompanying literature so that people can monitor, understand and make their choices according to their own level of comfort and security.
Communicate early and often
The best ways to have a message reflected in media reporting are to meet the needs of journalists and to anticipate and respond early to the needs of communities. This enables 'capture' over the issue (that is, the opportunity to choose the terms on which the issue will be defined 18 ). Engage early, even if this risks generating overreactions (see below); these will be much more temporary than the effects of the issue being defined on the terms set by a political, industrial or activist agenda. It is important for HACA to have a clear story and ensure that experts are instantly available to journalists to control the story's framing. 19, 3 Engaging influential journalists and social media groups can also help to ensure that available information is accurate and is the subject of thoughtful public discussion.
Asbestos-related illness has been a high-outrage, highly politicised issue, and advocates may be highly suspicious of government communications. A highprofile anti-asbestos advocate or a trusted, independent public figure may be especially useful. 4, 5, 12, 14 Alternatively, friends, family and community more strongly determine an individual's risk perception than a government agency. Investing time in local community-driven responsessuch as an annual schoolground inspection -builds multiple benefits such as increased public trust, public compliance and social capital. 3 
Tolerate early overreactions
Initial risk communication usually produces a reaction, but such reactions are usually short lived. 18 HACA will need to provide public access to information from a range of sources, and offer a suite of potential active responses as people work through their concerns.
Communicate uncertainty
For NOA, it is important to acknowledge the possibility, however unlikely, that someone may develop an asbestos-related disease from NOA exposure, and to emphasise that most cases of asbestos-related disease arise from occupational exposure to much higher concentrations of asbestos. Communication should state that, even though disease from exposure to NOA is highly unlikely, it is still possible, and these maps will help to pinpoint known areas where risks may be higher than normal, so that remediating actions can occur.
The risk posed by NOA was judged as 'low' as a result of HACA's own careful deliberation about the most correct choice of terminology. It is important to recognise that members of the public may want to know what 'low' means in more concrete terms, such as numbers of deaths or incidence rates of mesothelioma. This question may be prompted by hearing claims made about the relative risks as opposed to the absolute risks of developing asbestos-related disease, or by anecdotes about cases with no clearly identifiable cause. If the communicator then refused to, or could not, explain the grounds by which experts have judged the risk to be 'low' (presumably out of concern to prevent confusion and misinformation), this could swiftly amplify public mistrust and concern. Consequently, we emphasise the longterm usefulness of communicating clearly that, because of the limits of epidemiological methods and geological mapping, some uncertainty will always remain. Giving people a range of actions so they can select what best fits their tolerance for this risk, and making the technical information available for those who wish to seek and understand it, will help constructive risk communication.
Identify and reduce fright factors
Risks we dread are those that we lack control over, or perceive as unfamiliar or inequitable. Emphasising that asbestos is natural, has been known about for centuries, is highly familiar to science, and can be managed by communities will help build mental models of NOA that distinguish it from occupational exposures.
Use the rule of threes and deliver messages clearly
Communicate by the 'rule of threes': three key messages, repeated three times, with each supported by three additional messages from three credible sources. 14, 20 This scaffolding helps audiences retain messages when conditions of stress and outrage reduce their capacity for information processing. Research indicates that when people are stressed and upset, they have limited capacity to process information. Therefore, the language used in risk communication messages must be accessible at low functional literacy levels and be delivered clearly.
Conclusion
It is important to remember that, regardless of how well crafted a risk communication strategy is, the communicator cannot control how it will be received. No matter what the content of a message, it is open to different interpretations by different audiences, who may be apathetic, suspicious, critical, sceptical or supportive. The government needs to be aware of this, be patient with the community and be willing to invest the time to talk about concerns. There is extensive evidence that indicates that, in the end, this strategy reaps rewards.
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